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Amendments to the Claims: 

The following listing of claims will replace all prior versions, and listings of claims in the 
application: 

Listing of Claims: 

1. (Cancelled) 

2. (Cancelled) 

3. (Cancelled) 

4. (Cancelled) 

5. (Cancelled) 

6. (Cancelled) 

7. (Currently Amended) An optica l signal transmitt e r according to C l a i m 1 An 
optical signal transmitter for applying frequency modulation to amplitude-modulated electric 
signals that have undergone freguencv division multiplexing to optically transmit the electric 
signals, the optical signal transmitter comprising: 

a distribution circuit for distributing the electric signals into a plurality of signal parts 
and outputting the signal parts; 

a plurality of frequency modulation means for applying freguencv modulation to 
each output of the distribution circuit and emitting each output, the plurality of freguencv 
modulation means being substantially egual to each other in freguencv deviation and in 
intermediate freguencv and being substantially identical in the phase of each output: 

a multiplexing means for multiplexing outputs of the plurality of frequency 
modulation means and outputting multiplexed outputs: and 
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a transmitting circuit for outputtinq optical signals subjected to intensity modulation 
by the output of the multiplexing means to an optical transmission path , 

wherein the distribution circuit distributes the electric signal into two signals (N=2) 
and outputs these signals, the frequency modulation means includes: 

a first optical frequency modulation portion for outputting a first frequency-modulated 
optical signal applied frequency modulation to one of the two electric signals input from the 
distribution circuit as a modulated input; 

a first optical frequency local oscillation portion for outputting a first optical local 
oscillation signal having an optical frequency apart from an optical center frequency of the first 
frequency-modulated optical signal output from the first optical frequency modulation portion 
by a frequency substantially equal to an intermediate frequency; 

a first optical multiplexer for multiplexing the first frequency-modulated optical signal 
and the first optical local oscillation signal so as to become identical in polarization direction 
and outputting a first multiplexed optical signal; 

a second optical frequency modulation portion for outputting a second frequency- 
modulated optical signal applied frequency modulation to the other one of the two electric 
signals input from the distribution circuit as a modulated input; 

a second optical frequency local oscillation portion for outputting a second 
optical local oscillation signal having an optical frequency apart from an optical center 
frequency of the second frequency-modulated optical signal output from the second optical 
frequency modulation portion by a frequency substantially equal to the intermediate frequency; 
and 

a second optical multiplexer for multiplexing the second frequency-modulated optical 
signal and the second optical local oscillation signal together so as to become identical in 
polarization direction and outputting a second multiplexed optical signal, 

the multiplexing means is a third optical multiplexer for multiplexing the first 
multiplexed optical signal output from the first optical multiplexer and the second multiplexed 
optical signal output from the second optical multiplexer so that a polarization direction of the 
first multiplexed optical signal becomes perpendicular to a polarization direction of the second 
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multiplexed optical signal and outputting a third muptiplexed optical signal, 
the optical signal transmitter further comprising: 

an optical detector for applying heterodyne detection to the third multiplexed optical 
signal output from the third optical multiplexer and outputting an electric signal having a 
frequency equal to a difference between an optical frequency of the first frequency-modulated 
optical signal and an optical frequency of the first optical local oscillation signal and an electric 
signal having a frequency equal to a difference between an optical frequency of the second 
frequency-modulated optical signal and an optical frequency of the second optical local 
oscillation signal; and 

a transmitting circuit for outputting an optical signal subjected to intensity modulation 
by an output of the optical detector to an optical transmission path; 

wherein the first optical frequency modulation portion and the second optical 
frequency modulation portion are set to be substantially equal to each other in frequency 
deviation, wherein a phase of an electric signal obtained by subjecting the first multiplexed 
optical signal to heterodyne detection in the optical detector is set to be substantially identical 
to a phase of an electric signal obtained by subjecting the second multiplexed optical signal to 
heterodyne detection in the optical detector. 

8. (Currently Amended) An optical s i gnal transmitter according to C l a i m 1 An 
optical signal transmitter for applying frequency modulation to amplitude-modulated electric 
signals that have undergone frequency division multiplexing to optically transmit the electric 
signals, the optical signal transmitter comprising: 

a distribution circuit for distributing the electric signals into a plurality of signal parts 
and outputting the signal parts; 

a plurality of freguencv modulation means for applying freguencv modulation to 
each output of the distribution circuit and emitting each output, the plurality of frequency 
modulation means being substantially egual to each other in freguencv deviation and in 
intermediate freguencv and being substantially identical in the phase of each output; 
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a multiplexing means for multiplexing outputs of the plurality of frequency 
modulation means and outputtinq multiplexed outputs; and 

a transmitting circuit for outputting optical signals subjected to intensity modulation 
by the output of the multiplexing means to an optical transmission path , 

wherein the distribution circuit distributes the electric signal into two electric signals 
(N=2) and outputs these electric signals, the frequency modulation means includes: 

a first differential distributor for distributing one of the two electric signals output from 
the distribution circuit into two electric signals in which phases have been inverted; 

a first optical frequency modulation portion for outputting a first frequency-modulated 
optical signal applied frequency modulation to one output of the first differential distributor as a 
modulated input; 

a second optical frequency modulation portion for receiving the other output of the 
first differential distributor as a modulated input and outputting a second frequency-modulated 
optical signal, the second frequency-modulated optical signal having an optical frequency 
apart from an optical center frequency of the first frequency-modulated optical signal output 
from the first optical frequency modulation portion by a frequency substantially equal to an 
intermediate frequency; 

a first optical multiplexer for multiplexing the first frequency-modulated optical signal 
and the second frequency-modulated optical signal together so as to become identical in 
polarization direction and outputting a first multiplexed optical signal; 

a second differential distributor for distributing the other output of the distribution 
circuit into two electric signals in which phases have been inverted; 

a third optical frequency modulation portion for outputting a third frequency- 
modulated optical signal receiving one output of the second differential distributor as a 
modulated input to apply frequency modulation to the one output of the second differential 
distributor; 

a fourth optical frequency modulation portion for receiving the other one of the two 
electric signals output from the second differential distributor as a modulated input and 
outputting a fourth frequency-modulated optical signal, the fourth frequency-modulated optical 
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signal having an optical frequency apart from an optical center frequency of the third 
frequency-modulated optical signal output from the third optical frequency modulation portion 
by a frequency substantially equal to the intermediate frequency; and 

a second optical multiplexer for multiplexing the third frequency-modulated optical 
signal and the fourth frequency-modulated optical signal together so as to become identical in 
polarization direction and outputting a second multiplexed optical signal, 

the multiplexing means is a third optical multiplexing for multiplexing the first 
multiplexed optical signal output from the first optical multiplexer and the second multiplexed 
optical signal output from the second optical multiplexer so that a polarization direction of the 
first multiplexed optical signal becomes perpendicular to a polarization direction of the second 
multiplexed optical signal and outputting a third multiplexed optical signal, 

the optical signal transmitter further comprising: 

an optical detector for applying heterodyne detection to the third multiplexed optical 
signal output from the third optical multiplexer and outputting an electric signal having a 
frequency equal to a difference between an optical frequency of the first frequency-modulated 
optical signal and an optical frequency of the second frequency-modulated optical signal and 
an electric signal having a frequency equal to a difference between an optical frequency of the 
third frequency-modulated optical signal and an optical frequency of the fourth frequency- 
modulated optical signal; and 

a transmitting circuit for outputting an optical signal subjected to intensity modulation 
by an output of the optical detector to an optical transmission path; 

wherein the first frequency modulation portion, second frequency modulation 
portion, third frequency modulation portion, and fourth optical frequency modulation portion 
are set to be substantially equal to each other in frequency deviation, and a phase of an 
electric signal obtained by subjecting the first multiplexed optical signal to heterodyne 
detection in the optical detector is set to be substantially identical to a phase of an electric 
signal obtained by subjecting the second multiplexed optical signal to heterodyne detection in 
the optical detector. 
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9. (Currently Amended) An opt i ca l s i gnal transmitt e r accord i ng to Cla i m 1 An 
optical signal transmitter for applying frequency modulation to amplitude-modulated electric 
signals that have undergone frequency division multiplexing to optically transmit the electric 
signals, the optical signal transmitter comprising: 

a distribution circuit for distributing the electric signals into a plurality of signal parts 
and outputting the signal parts; 

a plurality of frequency modulation means for applying frequency modulation to 
each output of the distribution circuit and emitting each output, the plurality of frequency 
modulation means being substantially equal to each other in frequency deviation and in 
intermediate frequency and being substantially identical in the phase of each output; 

a multiplexing means for multiplexing outputs of the plurality of freguency 
modulation means and outputting multiplexed outputs; and 

a transmitting circuit for outputting optical signals subjected to intensity modulation 
by the output of the multiplexing means to an optical transmission path , 

wherein the distribution circuit distributes the electric signal into N signals (N is an 
integer which is two or greater) and outputs these signals, the frequency modulation means 
includes N optical frequency modulation multiplexing circuits for multiplexing a frequency- 
modulated optical signal applied frequency modulation to each output input from the 
distribution circuits as a modulated input and an optical local oscillation signal having an 
optical frequency apart from an optical center frequency of the frequency-modulated optical 
signal by a frequency substantially equal to an intermediate frequency together, and outputting 
a multiplexed signal, 

the multiplexing means is an optical multiplexing circuit for multiplexing outputs of 
the N optical frequency modulation multiplexing circuits and outputting a multiplexed signal, 

the optical signal transmitter further comprising: 

an optical detection circuit for applying heterodyne detection to an output of the 
optical multiplexing circuit and outputting an electric signal having a frequency equal to a 
difference between an optical frequency of the frequency-modulated optical signal and an 
optical frequency of the optical local oscillation signal; and 
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a transmitting circuit for outputting an optical signal subjected to intensity modulation 
by an output of the optical detection circuit to an optical transmission path; 

wherein the N optical frequency modulation multiplexing circuits are set to be 
substantially equal to each other in frequency deviation and to be substantially identical to 
each other in intermediate frequency and in the phase of each of the N superposed electric 
signals obtained by applying heterodyne detection to multiplexed optical signals output from 
the N optical frequency modulation multiplexing circuits in the optical detection circuit. 

1 0. (Currently Amended) An optical signal transm i tter accord i ng to C l aim 1 An 
optical signal transmitter for applying frequency modulation to amplitude-modula ted electric 
signals that have undergone frequency division multiplexing to optically transmit the electric 
signals, the optical signal transmitter comprising: 

a distribution circuit for distributing the electric signals into a plurality of signal parts 
and outputting the signal parts; 

a plurality of freguencv modulation means for applying freguencv modulation to 
each output of the distribution circuit and emitting each output, the pluralit y of freguencv 
modulation means being substantially equal to each other in frequency deviation and in 
intermediate frequency and being substantially identical in the phase of each output; 

a multiplexing means for multiplexing outputs of the plurality of freguencv 
modulation means and outputting multiplexed outputs; and 

a transmitting circuit for outputting optical signals subjected to intensity modulation 
by the output of the multiplexing means to an optical transmission path , 

wherein the distribution circuit distributes the electric signal into N signals (N is an 
integer which is two or greater) and outputs these signals, the frequency modulation means 
includes N differential optical frequency modulation multiplexing circuits for distributing each 
output of the distribution circuit into two electric signals in which phases have been inverted, 
multiplexing a first frequency-modulated optical signal applied frequency modulation to one of 
the two electric signals input from the distribution circuit as a modulated input and a second 
frequency-modulated optical signal having an optical frequency apart from an optical center 
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frequency of the first frequency-modulated optical signal by a frequency substantially equal to 
an intermediate frequency, the second frequency-modulated optical signal applied frequency 
modulation to the other one of the two electric signals input from the distribution circuit as a 
modulated input, and outputting a multiplexed signal, 

the multiplexing means is an optical multiplexing circuit for multiplexing outputs of 
the N differential optical frequency modulation multiplexing circuits and outputting a 
multiplexed signal, 

the optical signal transmitter further comprising: 

an optical detection circuit for applying heterodyne detection to an output of the 
optical multiplexing circuit and outputting an electric signal having a frequency equal to a 
difference between an optical frequency of the first frequency-modulated optical signal and an 
optical frequency of the second frequency-modulated optical signal; and 

a transmitting circuit for outputting an optical signal subjected to intensity modulation 
by an output of the optical detection circuit to an optical transmission path; 

wherein the N differential optical frequency modulation multiplexing circuits are set 
to be substantially equal to each other in frequency deviation and to be substantially identical 
to each other in intermediate frequency and in the phase of each of the N superposed electric 
signals obtained by applying heterodyne detection to multiplexed optical signals output from 
the N differential optical frequency modulation multiplexing circuits in the optical detection 
circuit. 

1 1 . (Currently Amended) An optical signal transmission system comprising: 
the optical signal transmitter according to any one of Claims [1] 7 to 10, and 
an optical signal receiver including a photoelectric conversion means connected to 
the optical signal transmitter via an optical transmission path and a frequency demodulation 
means for demodulating an output of the photoelectric conversion means. 



